Pre-AP Geometry Date 1.6 Notes: Angle Pairs
(Pp 44-46)

Two angles are vertical angles if their sides form two pairs of opposite rays.
Two adjacent angles are a linear pair if their noncommon sides are opposite
rays.

5
1 6
4
>3< \

Z 1 and £ 3 are vertical angles. /5 and 2 6 are a linear pair.
/2 and Z 4 are vertical angles.

In this book, you can assume from a diagram that two adjacent angles form a
linear pair if the noncommon sides appear to lie on the same line.

GﬁAl. »4) COMPLEMENTARY AND SUPPLEMENTARY ANGLES

Two angles are complementary angles if the sum of their measures is 90°.
Study Tip Each angle is the complement of the other. Complementary angles can be
In mathematics, the adjacent or nonadjacent.

word complementis 7 o ST o o
related to the phrase fo Two angles are supplementary angles if the sum of their measures is 180°.

complete. When you Each angle is the supplement of the other. Supplementary angles can be

draw the complement of adjacent or nonadjacent.
an angle, you are

“completing” a right 4

angle. (The word 5 m
complimentis different. ] 3 6

It means something said 2

in praise.) >

complementary complementary supplementary supplementary
adjacent nonadjacent adjacent nonadjacent
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m Identifying Vertical Angles and Linear Pairs

a. Are £ 2 and £ 3 a linear pair?

b. Are £ 3 and £ 4 a linear pair?

c. Are £ 1 and £ 3 vertical angles? 4\3

d. Are £2 and £ 4 vertical angles?

SOLUTION
a. No. The angles are adjacent but their noncommon sides are not opposite rays.

b. Yes. The angles are adjacent and their noncommon sides are opposite rays.
c. No. The sides of the angles do not form two pairs of opposite rays.

d. No. The sides of the angles do not form two pairs of opposite rays.

1. Are x1 & x2 a linear pair?
2/

2. Are x4 & /5 a linear pair? /' 4

3. Are x5 & x3 vertical angles?

4. Are «1& x3 vertical angles?
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5. Guided Practice: Name one pair of vertical angles

and one pair of angles that form a linear pair.

I3 4y
HX (5x + 30)°

G K
(2x — 4)°

Examples

Z‘Z‘ m Finding Angle Measures

_—togical In the stair railing shown at the right, Z 6 has
Reasoning , neqsure of 130°. Find the measures of the other
three angles.

SOLUTION

Z 6 and £7 are a linear pair. So, the sum of their
measures is 180°.

m/6+ ms7 = 180°
130° + m£7 = 180°
m2s.7 = 50°

Z 6and £5 are also a linear pair. So, it follows
that m£5 = 50°.

£ 6 and £ 8 are vertical angles. So, they are congruent
and have the same measure.

m/8=m/6=130°

6. In one town, Main Street and Columbus
Avenue intersect to form an angle of 36°.
Find the measures of the other three
angles.
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GYTIYE) Finding Angle Measures
Solve for x and y.

Then find the angle measures. A

T (- 15)“&15’0
B
SOLUTION

Use the fact that the sum of the measures of angles that form a linear pair is 180°.

mlLAED + m/Z DEB = 180° mlAEC + mZ CEB = 180°
(3x +5)° + (x + 15)° = 180° (v +20)° + (4y — 15)° = 180°
4y + 20 = 180 Sy + 5 = 180
4x = 160 Sy =175

x = 40 y = 35

Use substitution to find the angle measures.
mZAED = (3x +5)° = (340 + 5)° = 125°
msDEB = (x + 15)° = (40 + 15)° = 55°
msAEC = (y + 20)° = (35 + 20)° = 55°
mZ CEB = (4y — 15)° = (4 + 35 — 15)° = 125°

P So, the angle measures are 125°, 55°, 55°, and 125°. Because the vertical
angles are congruent, the result is reasonable.
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7.Solve for x and y. Then find the angle
measures. (4x + 15)°
P| (5x + 30
3y+ 15)°
3y — 15)°
8. What is the measure of <cur?
(5x + 30)°
2x 4)°

m Identifying Angles

State whether the two angles are complementary, supplementary, or neither.

SOLUTION

2 . ~ . o \ / \ /

I'he angle showing 4:00 has a measure of 120° ~ - ~ o )

and the angle showing 10:00 has a measure of N’ e h o

60°. Because the sum of these two measures is 4 S, 0
L J L J

180°, the angles are supplementary.

9. State whether the two angles are complementary,
supplementary, or neither.
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m Finding Measures of Complements and Supplements

a. Given that £ A is a complement of 2 Cand mZA = 47°, find m£ C.
b. Given that Z P is a supplement of 2R and mZ R = 36°, find m2 P.

SOLUTION
amsZC=90°—msLA =90° — 47° = 43°

b.m/P = 180° — m/ZR = 180° — 36° = 144°

10. Given that <G is a supplement of A and mxG=82°, find mxH .

11. Given than xU is a complement of <V, and mxU =73°, find mxV .

m Finding the Measure of a Complement

Z Wand £ Z are complementary. The measure of £ Z is five times the measure
of ZW.Find mzZ W.

SOLUTION

Because the angles are complementary, mZW + mZ Z = 90°.
ButmzZZ = 5(msL W), somzZW + 5(mzs W) = 90°. Because
6(m2L W) = 90° you know that mZ W = 15°.
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12. AT & XS are supplementary. The measure of x7 is half the measure of
%S . Find mxs.

13. XD & xE are complements and xD & xF are supplements. If mxE is four
times mxD, find the measure of each of the three angles.

14. Explain the difference between complementary angles and supplementary
angles.



